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The role of intrinsic motivation in the development of tool use: A study in infant robots
Abstract:
The aim of this paper is to investigate the key role of intrinsic motivation in the development of tool
use  in  infant  robots.  Empirical  data  about  human infants'  tool  use  by  Rat-Fischer  et  al.(2012)
suggest that infants start to develop a comprehension of how to use tools at the age of 18 months.
The performance of tool use in infants seems to depend on how old they are. Here, we suggested
that intrinsic motivation might be an underlying mechanism of this development. At 18 months,
infants might begin to have a well developed intrinsic motivation system that drives them to play
with objects and observe the resulting effects. By having more experience on object manipulation,
infants might learn how to use one object to retrieve another one. Consequently, at some point they
can obtain an insight of how to use tools as indicated by the spontaneous success reported in Rat-
Fisher and colleagues. To simulate these empirical data, the iCub simulator was used to simulate
infant  participants.  In  detail,  dynamic  movement  primitives  (DMPs)  together  with  Policy
Improvement Black Box optimisation (PIBB), a reinforcement learning technique, were used to
simulate action primitives and learning process in the infant robots. By varying a number of arm
configuration  (movement)  samples  and  the  exploration  time  used in  the  training  of  the  action
primitives, a simulated group of infant robots with different level of experience was produced. The
appropriate tool use action is selected from a set  of the action primitives guided by the robots'
selective attention and the spatial gap between the tool and the toy for a given task configuration.
The results indicate that, as shown in the developmental literature, the performance of retrieving an
out-of-reach toy using a rake-like tool is increased with the sophistication of the intrinsic motivation
system of the infant robots that mimics a possible corresponding change in infants related to age.
Overall, the model shows the important role that intrinsic motivation might play in early stages of
tool use development.
